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Other objects and advantages of kthe. inven- 
tion will be more apparent from. thefollowing 
description taken in connection with the 
companying drawings, in which: 
5 Fig. 1 is a fragmentary sectional view in side 
elevation illustïating a fiuid coupling embody- 
ing the invention. 
Fig. 2 is a fragmentary elevational view, partly 
in section, taken on line 22 .of Fig. 1. 
10 Fig. 3 is a fragmentary elevational view taken 
as indicated bF line .3--3 of Fig. 1 with a part 
thereof broken away .to show the underlying 
structure. 
Fig. 4.is an enlárged, fragmentary" Pérspeciive 
15 view, partly in section, .further. fllustrating the 
assembly of the vanes, vane support and.retainer 
at the irmer diameter of the coupling rotor. 
Fig. 5 is a view similar to Fig. 4 illustrating the. 
.assembly of the vanes, vane support and:retainer 
.0 at the innr diameter of .the coupling driven 
rotor. 
Fig. 6 is a fragmentary perspective view, pgrtly 
in section, illustrating apparatus for effecting 
the assembly shown in Fig. 4. 
.5 Fig. 7 is a view simflar to Fig.6 illüsrating. 
the. apparatus for effecting the assembly shown 
inFig. 5. - . . 
 Referring to ghe dàwings, particulariY Fig. 1, 
the invention is illustrated in a fluid coupling 
30 operable to transmit a drive between driving and 
driven shafts in the drive system of a motor, ve- 
hicle, a releasable friction clu%ch being shown be- 
tween the coupling .and .driving shaft. In the 
broader aspects, thacoupling embodying the in- 
35 vention cun be employed in drive systems other 
than that illustrated herein. . 
The fluid coupling an)à friction clutch are 
shown in a housing ! [}, the coupling including an 
armular casing ! ! which may .be f0rmed by two 
40 parts welded together as at I, and secured to.a 
driing shaft 13 .by bolts 14 for rotationthére- 
with. Inasmuch as the fluid coupling functions 
as a flywheel, the saine is provided with a ring 
gear ! . The casing ! ! bas a dished section kto 
45 which is secured, as by welding, a varie carrier or 
support I having an armular dished section, an 
annular flange. [.] extending, radially inwardly 
from the latter adjacent the inner diametez of 
carrier, and an annular terminal flange 
50 tending generally axially. Seaed in the dished 
section of the carrier !  are a plualiy of radially 
extending, circumferential!y spaced vanes- 
each of which bas a tab [} at th,e radially outer. 
end abutting and secured, as by welding/t0, the 
[f carrier at he outer, diameter thereof, and 
 ! abugting and securê.d,: a bY We!dirg, fO %he 

This invention relates to improvements in fluid 
couplings and in the method of making the 
same. 
A fluid coupling of this type includes juxta- 
posed rotatable impeller and runne structures 
on rotors defining a fluid circulating, circuit and 
in which the rurmer structure is driven by flow 
oî pressure fiuid impelled thereto by the impeller 
structure, each structure including.a plurality of 
vanes forming fluid passages for. the circuit and 
the pressure fluid impelled, by the impeller im- 
pinging against the vanes of the runner, to drive 
the latter.. Each of these structures may. be 
formed from sheet metal_components, in the 
interest of economy, and include a varie carrier 
or support having an armular dished section in 
which a plurality of radially extending, circum- 
ferentially spaced fluid passage-forming vanes 
are seated. 
An object of the .invention is tte provision of 
an improved .arrangement for .securing .the vanes 
fo the carrier or support therefor and more par- 
ticularly to provide an arrangement in which a 
varie retainer is secured to the varie carrier and 
is so structurally interlocked with the vanes as 
to prevent displacement thereof in a direction 
circumferentially and in .a direction normal o 
the latter direction. More specifically the in- 
vention provides a varie retainer having a plu- 
rality oÏ tabs or spacers respectively disposed 
tween adjacent vanes and acting thereon to pre- 
vent displacement thereof; and to provide a re- 
tainer having notches respectively receiving the 
vanes, and a tab at each notch engaging the 
varie received therein. 
A further object of the invention is the provi- 
sion of a structural cormection between the varie 
retainer and carrier which effectively resists the 
tendency of these parts to. separate tmder the 
influence of centrifugal force developed during 
operation of the coupling. 
It is desirable in a fluid coupling to control 
the fiow of fluid between the passages of the im- 
peller and rurmer structures by. means of a bailte, 
for example, and a further object of the inven- 
tion is the provision of a varie retainer as afore- 
said which also functions as  baffie. 
Another object of the invention is to provide 
improvements in the method of making .a varie 
structure, for. example a fluid coupling rotor, the 
method being particularly d]rected to securing 
vanes fo a carrier therefor by a retainer and com- 
prising the feature of utilizing the vanes when 
positioned relative to the carrier. an implement 
for cutting or notching the retainer into varie 
retaining tonguès. 
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carrier intermediate the irmer and oute diam- 
eters of the later. The inner end of each vane 
bas a tab 22 abutting the carrier J6 adjacent the 
irmer diameter, it being understood that the tabs 
29, 2 J, 22 of each varie are disposed in the space 
between the latter and an adjacent varie. The 
foregoing construction constitutes the impeller 
structure or driving rotor of the coupling which 
is driven dirëctly from the shaft 
The inner ends of the vanes 9 are secured to l0 
the carrier 6 by an annular retainer 2. which 
abuts the carrier flange 7 and is welded thereto. 
The retainer extends over the edg e of the vanes 
!9 and is notched at the free edge there0f t those - 
portions thereof respectively registering with the 
vanes ! 9 to receive the latter. That Portion of the 
material displaced in forming each notch con- 
stitutes a tongue 24 which overlies an edge 0i" Che 
registering vane. This notching of the retainer 
provides s: plurality of tongues 25 respectively 20 
registeting with the space between adjacen 
vanes, each tongue 25 being deflected to overlie 
and engage that. vane.-tab 22 which lies in the 
aforesaid registering space between adjacent 
vanes. The t0ngues 25 prevent cïrcumferential 25 
displacement of the vanes and form a structural 
interlock between the vanes and the retainer 
which is in turn secured to the carrier. In order 
to insure s;gainst displacement of the retainer 
relative to the Carrier under the influence of cen- 30 
trifúgal force developed during operation of the 
coupling, the retainer 23 at the inner diameter 
therëof-bas, a flange 23, which extends over and 
abuts the_radially, iner periphery of the carrier 
flange $. In effect, the flanges t, 8 and ad- 
jacent por£ion-0t the dished section of the carrier 
delïnein crosssection an axially.opening-channel 
which .is neste& in a correspondingly open chan- 
riel deflned by the. retainer and this provides a 
form of structural interlock operable fo prevent 
relative separati0n of the carrier and retainer 
under the influence of centrifugal force. 
The centrifugal force .developed during opera- 
tion Of. the.impeller or driving rotor tends .fo. de- 
flect the carrier J.6 radially outwardly at the_outer.. 
diameter thereof and this produces a tendency, of. 
the vanes $.to rock or fulcrum about an-axis at 
the intermëdiate tabs 2, with .a resulting, ten- 
dency.of, the.inner, ends of. the vanes. ! 9. o. mbvein 
a directiongenerall:¢,longitudinally 0f the.axis of 
rotation of- the impeller, or. driving rotor, that is, 
fo theright as.v2eved-in Fig. 1. This tendenc: is 
opposed by the retainer, through the tongues. 
acting on the edges of the registering vanes and 
the tongues 25 acting, on the varie tabg 22. Any 55 
tendency of the Vanes 9.to more generally radi- 
ally outwardly will.be resisted b:.the tongues 
acting on the.tabs/22. 
The runner strncture, or driven rotor of the 
coupling includes a varie carrier .or support.2 
having anannulardished section opening.toward 
and disposed in jutaposed relation to.the impelle 
structure. Seated in the dished section are. a 
plurality of radially extending circumferentiaily 
spaced vanes 27, each having a tab 5.at ttieouter 
end secured, as by.wCding, to the section ht the 
outer diameter of the.Iattetç and a tab 2.9 simflar- 
lY secured tosuch section intermediate the .inner 
and outer diameters of the latter. A third tab 
of each varie abuts the carrier 2. adjacent th 70 
irmer diameter thereof, The carrier bas an an- 
nular flange 3! which overlaps a flange 32- of a 
hollow shaft ]. An annular member 
part which extends between the flanges 3t, 
and together with flange ${:is secured-by rivers 
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5 fo flange 32. Thus he carrier, vanes and 
member 34 are rotatably connected fo shaft 
The member 3 bas a part which extends radi- 
ally inwardly over the edge of the vanes 2] at 
the inner ends thereof and over the space between 
adjacent vanes and is notched at each vane te 
receive the latter and to proide relatively mna!l 
tongues 35 respectivelY registering with an abut- 
ring such varie edge, and a plurality of relatively 
large tongues 38 which respectively extend into 
the space between adjacent vanes. The tongues 
 retain the inner ends of the vanes 2 against 
circumferential displacement and the engage- 
ment. of ech varie edge by ifs registering tongues 
3 and by the member 3 at the base of the reg- 
tering notch prevents movement of the adjacent 
varie ends in a direction to the left as viewed in 
Fig. 1, it being understood that the runner struc- 
ture or driven rotor is subjected to the action 
centrifugal force as set forth in connection ith 
the impeller structure. Rocking action of the 
vanes under the influence of such force is oppcsed 
at the inner varie ends by the member . 
The impeller and runner structures at the 
dished, vaned sections lrovide a chamber for 
the ciçculation, of a fluid medium, such circuit 
including a fluid passage.between adjacent vanes 
of each structure. In this type of coupling the 
runner is driven by flow of pressure fluid im- 
pelled theret0 by the imleller structure, such 
fluid moving from the imleller fo the. rrmer 
in .the region of. the outer dimeter of thecham- 
ber and being returned to the impeller in the 
region of the chamber, adjacent the inner,diam- 
eter thereof. That lortion of the member 
which extends across the .passages betveen ad- 
jacent vanes in the runner structure acts .as 
baffle to interrupt the flow of fluid from the 
runner to the impellr when the coupling is 
operating under relatively high slip.between the 
impeller and rurmer, for example, when the.im- 
peller is rotating at.a relativel low speed. When 
the coupling is operating under a relatiel: lo 
slip conditiOn the fluid circuit at the inner 
diameter moves 0utwar.ll:. beyond the region of 
the baffle and. the .latter does hot exegt any 
appreciable influence on the flow of fluid. This 
centrol of fluid flow by the baflle, is particularly 
desirable when, for. example, the coupling .is em- 
ployed in a motor vehicle, drive, including a 
change speed transmission which is conditioned 
fo transmit drive when. the vehicle is at test. 
Under such circumstances the interruption of 
fluid flow by the baflle prevents creping.of the 
vehicle. 
While the retainer 2:3 bas the tongues 24 and. 
the member 34 bas the ongues $5 all. arranged 
as aforesaid, nevertheless, such tongues may 
omited from each and. the dispositïon of. the 
vanes in the respective notches in engagement_ 
with the base thereof can be relied Upon to 
retain the inner ends of the vanes against dis- 
placement in response to. tendency, to rock under 
the influence of centriugal .force as af0resaid. 
The carrier and anes of the impeller and- 
runner structures are preferably :for, med. from 
sheet metal and the varie-tabs ai the outer 
dis:mener and at the intermedate location may 
be atisfactorilY weld.ed tp the carrier. Howevr, 
inasmuch as the spacing Of the vanes decreases 
from a maximum a:t thë _outer  diametçr of tte. 
carrier to a.minimura at the inner, diameter, the 
space betweeh a:dcënt vanes atl theinne end 
so restricts the size of "the tabs at this region 
that welding of the saine fo the carrier would 
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not produce a strong rie therebetween due to. 
the injurious effect of the welding operation  on 
this small tab. The tab at the inner end of the 
vanes provides a seat which tests on the carrier 
and while these tabs may as in the impeller 
structure be engaged by the tongues 26 of the 
retainer, such engagement is hot necessary,, as 
shown in the rurmer structure, and the tongues 
36 thus may be utilized as the baflle. 
The sleeve shaft is journalled at 37, receives 
the driven shaft 36, and is releasably connected 
thereto by a friction clutch, generally designated 
by the numeral 39, of the conventional type. 
When employed in a motor vehicle drive, for 
example, the driven shaft .36 may constitute the 
input shaït of a change speed mechanism, hot 
shown. 
leïerring to Fig. 6, there is shown apparatus 
by which the varie retainer23 is operated on to 
provide the tongues 24, 26 to engage the tongues 
25 with the respective vane tabs 22, and to flange 
the support 5 and retainer af the radial inner 
extremity thereoï, to thereby produce the struc- 
rural arrangement shown in Fig. 4. These op- 
erations are performed, the vanes 19 bave beau 
seated in the dished section of the support 5, 
the tabs 2, 2 bave been welded fo the support 
5, and the retainer 23 welded to the support 
5. The forrning apparatus includes a support 
or anvil, gauerally designated by the numeral 
4, having a section 4 on which the driving 
rotor assembly is placed with the radially inner 
end portion of the support 16 overlapping the 
top face 42 of section 4 suflicient to provide the 
flange 8. The side face 43 of section 4 bas 
a curvature which conïorms to the curvature of 
the support 6 and engages therewith. In this 
assembly that portion of the retainer which over- 
laps the adjacent varie ends and provides the 
tongues 26, and that portion which provides the 
radial irmer flange which overlaps the flange 8 
both project beyond the respective opposite edges 
of the face 42. 
The movable part of the apparatus includes a 
pressure pad and stripper 44 registering with 
the top face 42, a flanging punch 46 and a lanc- 
ing punch 46. With the part 44 posltioned as 
shown, the punch 45 is moved in a direction 
normal fo face 42 to. thereby flange the adjacent 
ends of the retainer 23 and support 6. The 
punch 46 bas a lancing face 47 which registers 
with that extremity of the retainer which over- 
laps the adjacent ends of the vanes, 9, and which 
projects beyond the face 42. A plurality of slots 
46 respectively register with a varie 9 and a 
combined support and spacer 49 is provîded in- 
termediate each pair of adjacent slots. When 
the punch 46 is initially positioned each vane is 
received in ifs registering slot 48 and is thereby 
properly located, a spacer 49 extending betweau 
each pair of adjacent vanes. As the punch 46 is 
moved the face 4] thereof presses the registering 
extremity of the retainer 23 against the inner 
varie ends to cause the latter to lance or cut such 
extremity into tongues 24, which respectively 
engage the edges of the inner varie ends, and 
tongues 25 which are respectivelY deflected into 
the space betweau adjacent vanes and into en- 
gagement with the vane tab 22 in such space. 
During this lancing and deflecting operation the 
vanes  9 and support  8 react against the section 
4 and the vanes are retained against deflection 
under the force of the punch 46 by the support 
spacers 49. The pressure pad and stripper îs 
held in position until the punch 46 is retracted. 

 As heretofore pointed out, the drivingrotor is 
annular, .as shown .in Fig. 2, and the forming 
apparatus above is likewise armular. 
The_ apparatus shown in Fig. 7 for.: operation 
5 on.the driven rotor of the coupling is generally 
simflar.to .that shown in Fig. 6. The rotor assem- 
bly.iS.supported by an anvil 5{} and is held there- 
against_ by .a .pressure pad and stripper 6. A 
lancing punch 62 has a lancing face 63. adapted 
10 to engage with the extremity of the member 34 
and .by.pressing the same against the vane 2, 
lances  or. cuts:.the.portion .so engaged to form 
tabs '36 which.ovirlie the vane edges and tabs. 
36 ¢hich are deflected between adjacent vanes. 
15 The laricing punch has slots 64 respectively re- 
ceiving.a vanë 2] and a combined support ánd 
spacer 65ï between each pair of adjacent vanes. 
The_:vanes are thus-properiy located .and sup- 
ported .s in the lig. 6 showing. 
20- .The gauge of metal and the physicail char- 
acteristics thereof :for the vanes and the retainer, 
in both coupling'structures, are. so predetermined 
as fo permit lancing .or cutting the retainer by 
pressing the saine against the vane faces when 
25 the vanes are positioned-and supported as shown 
herein. 
Although but :oné.speciflc embodi.ment of the 
invention bas herein been shown and. described, 
if will be underst0od that various changes in the 
30 size, shape and arrangement., of .parts may .be 
ruade without departing from the spirit of the 
invention. 
I claim: 
 1. A fluid coupling element including a vane 
35 carrier having a dished section and an inner 
diameter and an outer diameter, a plurality of 
radially extending circumferentlally spaced vanes 
seated in said dished section and secured to the 
carrier adjacent said outer dîameter, said car- 
0 rier adjacent said inner diameter deflning in 
cross-section an axially oPening channel, and a 
vane retainer secured fo said carrier defining in 
cross-section an axially opening channel nesting 
said carrier channel and having a plurality of 
45 tabs in one channel flange thereof one extauding 
into each space betweau adjacent vanes at said 
inner diameter and engaged with one of said 
adjacent vanes to restrain such vanes against 
movement under the influence of centrifugal 
50 force acting on said carrier during rotation of 
said oni structure. 
2. A fluid coupling element including a vane 
carrier having a dished section, a plurality of 
laterally spaced fluid passage forming vanes in 
 said section, and means securing said vanes rela- 
tive fo said carrier including a retainer having 
spaced slots respectively receiving said vanes and 
a flrst series of tongues respectively abutting an 
edge of said vanes, and said retainer having a 
{0 second series of tongues, circumïerentially alter- 
nating with the tongues of the flrst series and 
respectively registering with the space between 
adjacent vanes and deflected from the plane of 
.the torgues of said flrst series into the said 
{5 registering space between adjacent vanes, the 
tongues of said flrst series projecting radially 
beyond the tongues of the second series. 
3. A fluid coupling element including a varie 
carrier having an annular dished section, a plu- 
70 rality of radially extending circumferentially 
spaced fluid passage forming vanes in said sec- 
tion, each vane having a laterally projecting tab 
disposed between such vane and an adjacent vane 
and seated on saîd carrier, and means securing 
OE said vanes relative to said carrier including an 
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annulaz, etalnèr having circumferentially spaced 
slots respectivel£ recei!ng said. vanes and. a flrst 
series of tongues, onebetween adjacent alors and 
extending beteen, adjaceit vanes:ill overlapping 
abutting engagement with the OEb betw.een said 5 
adjacent vanes, and. said retainer having a second 
series of. tongues alternating circumferentially 
with the tongues, of the flrs series and r.espec= 
tiely registering with said slots, and engaglng 
an edge .of that vane in. said reglstering slot. 1o 
4. A fluid coupling element-including an aanu 
lar vane carrier, having a. central opening and 
including a. dished section extending around the 
opening and. a generallF radially, disposed, part 
intermediate.said section and:opening,.a plurallty 15 
of latera_lly, spaced generally, radially disposed 
vanes in. said section, and. means securing, said 
vanes relative, to saidca_ fier including an annu- 
lar retainer having a part tahereof abutting and. 
secured to s_ald radiallF clisposed carrier part, 20 
said retainer including a. second: pat extending 
over an. edge of said vanes and. ha.ving, a plurality 
of slots, respectively_ receivJng said vanes and a 
deflected tongue.ex£ending laterally in.one_ direc- 
tion relative to said: second retainer part. into .°5 
each space between adjacent vanes and engaged 
with at least, one of. such. adjacent, vanes, and 
a. portion of: said r.etainer extending generally 
laterally-in, said: one direction into. said opening 
and engaging .s?id, carrier: part.. .30 
5. A fluid coupling element includlng a vane 

carrier having an annular dished section, a plu- 
rality of. radially disposed laterally spaced vanes 
in-said section, each vane having a tab seated 
on the car.r-ier and disposed in the space between 
such varie andan adjacent vane, and means 
securing said vanes relative to said carrier in- 
cluding a. retainer secured to said carrier and 
extending over and abutting an edge of said 
vanes, said retainer including a plurality of 
tongues deflected from the plane of. the vane 
edges one into each spaced, between adjacent 
vanes and folded over the tab in said space. 
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